The electrodeposition of NiW alloys from citrate electrolyte was studied in an effort to evaluate the effect of applied potential and solution pH on the composition limit and the properties of the deposits. Electrochemical measurements employing cyclic voltammetry (CV), potentiodynamic polarization and electrochemical impedance spectroscopy (EIS) were used to investigate the codeposition process, corrosion resistance and HER electrocatalytic properties of the deposits. The deposits morphology was characterized by scanning electron microscopy (SEM) and the surface composition of coatings was ascertained by Energy dispersive x-ray analysis (EDXA). Possibility of W-rich NiW alloys electrodeposition from ammonia-free citrate electrolyte at room temperature was confirmed. The tungsten content was close to 32 at.% in deposits obtained from a quasi-neutral solution. Structural study revealed that all of NiW coated alloys were amorphous regardless of W content. On the other hand, it was found that Ni-W alloys deposited at -1.4 V/CSE (having about 14 at.% W) are good electrode materials as cathode for HER following the Volmer-Heyrovsky mechanism with substantial surface-adsorbed hydrogen while alloys plated at -1.2 V/SCE (having about 32 wt.% W) were of excellent corrosion resistance in 3.5% NaCl solution.
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